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(57) Abstract: 




PURPOSE: A device for accessing data of an 
optical disk having a multi-layer structure is 
provided to simultaneously perform a focus jump 
for moving an optical beam to a target layer and 
a coarse seek process through a sled move, so 
as to reduce a data access time. 
CONSTITUTION: A spindle motor(404) rotates an 
optical disk(402) at a constant speed. An optical 
pickup(406) irradiates an optical beam on the 
optical disk(402) from an objective lens to read 
data recorded on the optical disk(402), or 

records data on the optical disk(402). A focus servo(408) controls a focusing between the optical disk 
(402) and the objective lens. A tracking servo(410) controls the optical pickup(406) to track a track of 
the optical disk(402). A sled servo(412) controls a transferring of the optical pickup(406) to a radial 
direction of the optical disk(402). A system controller(41 4) horizontally moves the optical pickup(406) 
to perform a coarse seek process, and carries out a focus jump for moving the optical beam to a 
target layer during the coarse seek process, then performs a precise seek process moving to a target 
track by a track jump to access data. 
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(54) x$o]<e\ %t\±3_<$X\si\ cflolE^^^ =l 

Til^tb ^ ^€ 5>fe ^1^1; ^71 2)llTa-3M^2l 7H*1 ^Ajj Al^^S.«-El dt^A)^ %3±3fL 

# ^r^s>fe ^4^-7^1; ^ ^ -r^*V 5- 3Me1 ti)<«fl>i« ^]5^1» i^-*K§- £^105. 

■g- ^-^<H1 nfcS.^, =f* cfl c»l &| ^iao|A^ 7^ %^32}- ^ns. ^Alofl ^J^-o.^.*) t-flol&l^ °JM1^ 

5.5 
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5. 1* 2%- (dual layer) £-3. € f^ias] «4^^ JE^i}. 

£ 2tt ^i3^1, f^Hfl^ tijojEi eJ)^^ « o v^ofl cfltb E}-ol^ ufE|^fl JE^olcf. 

£ 3-8: SVC] ti.E)S <U^]2\ ^» q-El-^ S^oliq-. 

S. 4fe cflolBl ^ i3 ofl^_ ^ ^oj| n}.s. cflolBl oflA-fl^ 

£ 5tt fllolel ^Hr ^tgoll 4# HJ-^S 6 ! Efol^l ^-S.^ uj-Ef^ 

%^^3. ?Jo.i, -%M|*r7flfe t}#(Multi layer) i*MlH ^» £fe fcli3lA| ^|o] 

s-s flS <>l*Al7l7l flfc ^S. (focus jump)^ = J?- w. (sled move)! 713 

(coarse seek)* ^ofl & c|# &| ^Jf ^ ^^B^H ^ n 

o^h>^ o. s ^sMe (Compact Disc) ^ t^ll ^ ^3 (Digital Versatile Disc) ^ ^tJ^H-t-rM 

0D (Magneto Optical Disc)£r #* r 7l 71^-8-^* 7] ^S r o} cr]^ # (Layer) -fi-S. € 31 

o] ^ ^at* €j ^ *7> 

4. "W^S ^S^l S]«fl *rS. S^M ol^S>c^ #AH(f ine seek)* «■ 4- iflol^ QJj^^* ^ 



£ 2#(dual layer) «S € ^i35] f2f 14^^ £^ 0 ]Ct. 



£ l°fl^i AHi^(io)ofl ^^lfe a^lJl, ^)12#(12)^1 2:^r€ ^^]^ b^l^, ^ll#(10)^- ^2#( 

12) *}<>}£] Tlslfedolal, a^l^4b^l^2l ^3g7lEl^ c o]cf. ^^fl a ofl ^Al*>jQ. °)j2, 5}^^ 

fl*l7> b^l^]E} 7>^*W. S. 2°fl 3E.a]^ ^efl^ #^1- t-flc-lel ^Afli jaj-^ofl tB^- Efoloj -i-s.-g- %v 2 . S ]-c^ £ ^ 
tflolEl dj^i aj-^-fr ^^*>ig ^-cf. £ 2°flAi a E. (NORMAL MODE) ±H (NORMAL)^ 

35.^ t-flo]^* 2^S(£^ efolE)^ ^Bflol 54^^. ufEfvflcf. 
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t2 33), S5Hi ol<a* A]£«r>^ ^o] ^-a^(b ^)ofl iTl^HlTfl «cf.( t 2 3*fl t2 - 

t3 7>^lsl Al^Vo] Esflsg A^af ^afls. a^s. ^-^cf. ^=7 r AlzJ-sJ^ A]^Jf^ °}t$o] s| 

TT *RV(tl - t3) I^J AiJSLS}. #SflS. A^fe <gAl^ i=Aiijit|.. t 3 - t4 

^^tl-cf. t 6 - t7 3 = (track jump)* *tb 3*3 IM* ^'S* b *\%°.3. <>l*^l?]ul. t7 °1 



£ 3^ s r <>l .y^o; q^vfl JS^o)^. £ 3^ * #(R0M layer) *r H #(RAM layer) 

c-)l°lBl7> 7l^-€ <8^(RAM d, ROM a)°!H ^H^l ^^fl*W gj-fe <g«? 513. 7^ ^q-fr ^j}^ c §(dr 
opH «/8*M 3L^°] «1 'MS 3*1 &7fl ^t}. 

^-O], Cf# ^£1 ^^iaoflAi ^EflSl # 7> Cflol^ o«^i 3)-^^ -^Aj, ~ o)^ 3=» 

-^iL(sled move)* *tb Tg-Afl-g. «g^ 7l n^ofl on^>, 0 ] Aj-^ *Jo|£|fe *^^o] &t}. gc^ 

«13 S-^^r, ^7}S\- ^ «fl^o>7l ^Sfl, Cf<# V%o}&\ ^?2f ^c)A 3 6|^ cfl o} E} ^A-fl^A] ^-^ 

* -SfS #-!l3 ol-§-Al7l7] flfc ^$}SL f-^- T^lg-A^ ^-Alofl ^^sf-E^ ^ Cf# tfl^Bj ^ 

£t 5fe ^^5L<H]Afa] cflo]^ ofl^l^ ^1 ^ n « 0 v^* Afl^-SHr ^Jolc}. 

Aj-71 -Hi. HSfl^ 1 A^a. ^ A^ ti* ^)<>)S:H «Afl fl*H^ B^^-^- ^"^* ^ 0]^^}^ 1§-Afl 

*>fe7S?I ^^*}J1, Aj-7] 7i^l a-A^ 7m^<?>Ol] filfO^ Oj^Al?] 7 ) ^)^1 i^r^ ^^S.^^^-^ 

-i- ^-^^s ^* 5>^r #t^3°iM2} c^oiEi ^j^)^ ^] 7 > ^i^-^cf. 

#71 2] t}-g- S-^^- ^Aj^7l ^H, 



Al^^l 71^11-a^^- Til^ ^^sfe ^14^-^1; ^ ^-^^ ^ UMb] ^jAfl^s. ^ ^5^-tJI* 
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7fl T^l* *>0l«.^S ^-Ti|^ 3 cHlA^ H\]o]&\ Qij/fli ^ofl Oj<H^, 

^]7] fl«r ^r^«- ^ SSj ^aofl 2]^ -=-3. ^SLsL ol^^ ^ ^.g. tHIoIeII- <Sj^| 

ilsfe + ^E-g-ej-s. i^-g-^r mZSLS. SVoltLe] t= ^-tq^H^Ai^ z\}o]b\ ofl^^ %*\ 7 } ^-g-^lrf. 

711 T 1 *!* ^>«1 = ^-Cli3«HlAi^ ^]o]B\ <*\*\]^ U^ofl SI^A^ 



«3*H]Ai -SfSL *^]2l ^3§7l^l- ^A]-^- ^ 7^ 1-^4 ^^Hfr ^ll^l; fl-lflol Aj- 7l ^cds-cq ^7^1^^- 

Sfe *fl2#7fl; Aj-71 ^fl2^^HA^ #*1 Al^e.^ ±7$ A)^} ^.g. alg-A^l ^ ?}" 

i?l^ ^ = » *T*8SRr ^13^711; #7] A] #lfj o] -E- S ol^-Sl^cf^l ^S. -g-*}-fr 

iTli -S-Sl-^ ^14^711; S7]i -g-^o] <?>Aj^ ^ ^l^^l ^^1^^. ^^Hfe ^5^7fl; ^ 

^ ^ ^r^^- ^ tflolE] ^U-fl^l- ^16^-711» f^AS €r>ol ^-cl^aollA^ ^ 0 j ^ 



£ 4^ cff^ cflolEl 7£f 5>^r fcliao|]A| a. ^^o]) ^ diolEl ^j^l^ ^]o) ^.s.^olnf. 



£ 4°fl S-A]^ rf*, cflolEl f2f ^-Tq,±:3(ols>, ft)ia2} 402), je.^( 40 4), ^^(40 

6), a^(408), SSJ^ a^( 410)> ^eflc AijjL( 412 ) ^ Al^Efl ?iSl-el(414)» £E) (4 

04)^ ^^^3(402)1- ^^JIS SI^AmcK (406)^ cfl#^!^S.-?-El ^-cl^3(402)°fl ^£ 3i^}<^ 

■cl^^(402)°fl 7l-s-^ tflolEll- el^s>7lv+, ^7} 5$t]+3. (402)^1 ^^1^1- 7l^.^cf. 5L?\+ A^( 40 8)fe 
Hfif cflffeAMoj i5*Ul-§- ^Htb^. H2fl^ (410)^ ^^(406)01 ^^3.(402)^1 S=J|. 

^Htb 1 }. a^(4 12 )^ ^-cl>r3(402)^ ^<a(406)£] ^1^^. Aj^eg ^E-g.^ ( 

414)^ Al^^ ^sfls. *)HsH. a^(408), ShB^ 1 ^ii(410) ^ #^1S a^ (412 )» ^1^^ ^^11 o]*lol) 

Ai ^l^A^ %AHgfe 71^1 %A«^ ^^*>ZL, <#7] 7^ ?] «-AB 7]^ ^ol-ofl S.^* 

ol^A]7l7l A* STli ^^tb ^ Sl«fl olf^Sfe ^-ifl^: ^^§>o^ e|] o] 



JE. 5» ?}2sH S. 4<^1 SAl^ ^"^^ dolt) g-a^g; ^^s>^ cf-g-^- ^-cf. £ 50^ £^ (NORMAL M 

ODE) £^ i^^(NORMAL)^ a^e^oI ^-^^3(402)5.^-51 t-flolell- e)^(a^ e^ole)^ ^gflol 34^^. ufE]- 
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^SfS.^- 3L5H>i *iiL(408)* *Mtr4. # 3\® n*B* ^ISi 2.7^ ^-g- # 

^lei-ji $i<a«n *<H7M(ti3). °i *t ?i«a *^ ^ 2^ ^^--s a]<= #*i ^#(ti3 - ti4>* 

* ^°fl^1 71 S ^^if -&*Hr ^^7> ^ fl*H^ ^ ^ S<8j o}Aj- igo^ ol^. nfl 

#^<S ol^l^lfe ^(longjump)* ^"1^. 71*1 3-4) g ^ ^2 (layer jump) W f-<?Hlfe ^ «S ( 

406)2] Cfl#^2:7> ^Spfe ^-§- ^^*>7l 2]*fl ^.= ^1+, *lJife 

>1€ <M ^""M °fl^-=- ^^3. ^6.3.21 K|t«s ^I-g-ar ^^)lS>7l fl^ £i|?J AJlt^j ^^o]cf. 

S. Al^(ti 4 )^«-^ o °IH ^ -S^^ ^S. ^s}-« nfl 7>Al£ ^fl^tj-. tl5 - tl6 ^ H^l $ = (track jump) * 
Ufl ^* =r^*>^l, tl6 °1^M1 Aj^sfl ^gflol ^tfloflA^ cflolEl ^-^if 



£ 6* 4# Clio] E] ^-5:1- ^O) «.elS. ^-C^a^H, ^ofl ^.s c-)] o) &| ^ <1] ^S^olt}. 

£ 6°11 2E*1S ^-x]^ cflo]El t*3£# ^ S>olo.e)c ^^ 3(o1 ^ |c) i3S | *K 602) ^^(604). 2?! 
^^^.(606), l?fl ? J ^Ji(608). -Hi±(610), 3 ^3*-?- (6 12) ^.a]^ ^S-i-ej (614)» 



S>ol«.2]S %t]^EL2] <£$)7} 5L 2<^| SAl^ol oiq. a. #(R 0 M layer)^ Bj S]«=nV 7>W %o]^ f 3. a(R0M 
a) <i^4fb(ROMb) ^A£4t°1^ SU^. # a <3 2* ofl ^ 1- q}°]*\7\ 7)s-2]<H S^-^. 1- b *\]°]*\7} 
ojAl ^ S§^(#i|H «VAft)x] ^ J=^)olt}. ^ # (RAM layer)* Q]<=>]*\2] ?)~/^°]^.7} 7}^ 

QS= ^^)°1^- £ 22}- ^ ^-5}^ ^ ^ojEll. 7]Sr^7] ^ ^)ol 

*1 #^ (laser power) o] ^5]^^, ^ o] f- b <^^oflA| wVa]-^ ^-f eflo]^ #^<i] ^-^E)7l n})§-olnf. 5c 



^"3(604), iTii A^( 6 06), S^flsg A^( 6 08) ^ #5)1^ AiJi( 61 o)ofl tfl^- £. 42] ^^^fif ^^§> 

^^^#■^-(612)^ ^^(604)^1^1 ^f-Al-S]^ ^-^ol s. a^^ofl^ b ^« o]^} 7 ^ t d cg^^A-] 

•^1^^ ?1S1-51(614)^ ^5l]i= a^( 610 )1- ^Ichsh ^ < a* ^ o}^*]^ ig^?>} 

^ 71^1 ^^(t21 ^1^) *KES. §>ji, JETli Aia.( 606 )i- ^o]g|.^ ^^]^#^-(612)°flA^| -^^ ^^)a] 

Sl(t22 a}^ch1a-1 #^)ofl -E^eM ^-hi^: s-iL *.2.S. ol^A]?}^ ^7]^ ^ £^ 2]^fl s. 

■^^ ^7^1 AlJ:^ 5: 7 6{i^ ^-^o] Al^(tn A-|;g)<g ^, 31^^ ^= 7 > *13(tl2)-§- ^^^-cf. ^ 

^1 H3L7} 0 ^^^22 - t23) 3L7]i ^= ^-zlfO] °\7]*\, t 22 - t23 ^2] a]^ 

o|^sl £ 5^ tl3 a]^ o]^^ ^.3^4 ^-oj^cv 

¥r ^^l^l^l tb^SlAl ^rO.^, ^- ^tgo) Al-Aj-^oflA^ ^T-H] 2} t> ^^o] 7>^^-* 

^21 
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H*§<% s ^_ v\% tflolE] ^-il- 7^ ^hs. ^. Alo1 | =>^^-o.^m| cflolE^ 

^j^l^ E}<y^- #<g ^ s>ol ag|c ^+3.^ c^-ol ^s>fe. & ol oj^-o] 7} 

^}^. 

(57) ^fl 
^T 1 * 1. 

Aj. 7 ] a^ Eejfj a}j£ ^ ^sfls. a^s. a]H§H «*fl Sl*HH ^2. J^^LS. ^<y# oI^a]^ &q 

§Hr 7^ IM* ^ 7^ ^-^ ^Ti^-oVtH] #^-g- -=-£^O.H. ol^A]7l7l fl^S^i: ^Hlr^^^V^ 

* 4# *M El ^» ^ia^jA^ tflolBl ^1. 

A o V 7l 71*1 a-Afloi o.e.«-Bl ±.3 ^Ml ^&KE-S- #7l i?]^ A^S. ^O^g]- 

A oM 71 ?i n-Aji ^oj. ^-g-g ^^ll*>7l ^ HEfl^i ^ji ±5. ^ ^ia. ^ <Hi^ ^M-l- 

^^8" 4. 

^]3%H} 9X°]*\, ^7] >|i ^^^^iL^^ SH-fe Aj- 7 | 7)^ a-Afl a] 3 0.5.-?- El ^71^ ^a 7 y -q. 

^^J- 5. 

SJ^MAi ^3. % 7>Al^ ^3g7l^» Tfl^ ^ 7^ * SRr ^1^1; 

^ll^^ollA-1 71*1 ^-AB A]^ <L^e\ ^K fAS ol^Al7l7l ^ S> 

^7l ^2^^<HlAi ^O) ^O.^ ojSSjojc^ ^-^^ ^7li ^= ^4^- ^AlS>J7 ^- S >^ A)l3^1; 
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^l^M, $]o]H\o) ^c / ^olE 7 |. 7-).^.^. ^cgo*^ 3grto] «>A>S]X1 «-^r ^#.2.3. ^12^^* i^s} 

7)| SMiL^S ^-^i^oflAi^ d)olBl °*Afli o i olAi i 

-^•71 %^°] ^7] ^2^3 °fl ^^A]s» 

§>J1, ^"71 iTli AiiLl- ^O^SH ^71 >g^^#^Al ^^Aj^l e7l*H #"d* o]S- 

Al7l7l ^fV 3L7^ ^t_V ^ ESP ^ aofl o^«(] S-S_ E ?» Ol^-^fe ig HVAfl^. ^«g§j-o} d)olEil- ■S] Afl 

3} ^8" 7. 

7fl T^j^- *HI^ #^3<>lHSl cflolEl ^Afl^ « 0 >^ofl oJo^A^ 
^71 <3^«-^ ^741^^ ^12^1; 

<£^S%& ^ ^l^^l 71?1«-A!{i 7^1^ ^t}^ *H5#7fl; ^ 

"r«« ^ ^o]b1 o!]^)^* »16«-^1# Sr$<L3. *)-o]y.^c ^^3^1^^ 2\ z\]o}^ 

51 "J 
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